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5.3.5 Contaminated Sodium Hydroxide Storage and Distributjon System

S1ightly radioactive contaminated 50% sodium hydroxide (see Table 6-31a)
is used to neutralize cladding removal waste (CRW), zirflex acid waste (ZAW),
and other acid waste prior to transfer to underground storage tanks. Separate
storage tanks, distribution piping, transfer tanks and pumps are used for this
solution to prevent contamination of the primary sodium hydroxide storage and
distribution system. The contaminated sodium hydroxide storage facility and
distribution system includes the following systems and components:

0 Storage tanks (four 20,000 gallon units)

0 Storage tank sump

0 Truck load-in station

0 Heating system for storage tanks and outside transfer piping

0 Piping, valves, and pumps

0 Instrumentation and control systems

0 Transfer tanks (three 350 gallon units)

(] Service building.

The Storage Facility, consisting of four 20,000 galion mild carbon steel
tanks, truck load-in station, and a service building is located about 300 ft

north of the 202-A Building. A civol site plan, Figure 5-2la, shows the location
of the four storage tanks and the storage tank service building. The storage

tanks are sited on a concrete foundation and include a concrete spill containment

structure designed to contain normal precipitation and 110% capacity of one
storage tank. The floor of the storage facility is sloped to a trench and
drains into a sump for collection. Transfer options for sodium hydroxide
spillage, normal precipitation, and washdown water collected in the sump are as

.f011ows:

1. Storage tanks (TK-22-25).
2. Transfer tanks located in the 202-A Sample Gallery {TK-26-28).
3. Sampling station located in the Service Building (215A).

The storage tanks are valved so that a single tank failure will not empty
the three remaining tanks. These tanks are electrically heated and insulated
since 50% NaOH solidifies below 50°F. When the storage tank temperature drops
below the setpoint, the tank heater will be turned on. If the tank level is
low, the low temperature alarm will not be activated and the heater will not
operate.
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The truck load-in station is located south of and adjacent to the storage
tanks. The load-in pad is a concrete structure with 6 in. high curbing on the -
north and south sides. An asphalt approach with a speed bump is provided on
the west side to keep water run-off from entering the load-in station. The pad
is sloped from the east and west directions toward a centrally located drain
and drains to a storage tank sump for collection of tank spillage and washdown
water. The sump contains a level-activated pump and transfers spillage/washdown
‘solutions to a storage tank in the event of a tank truck spillage. Quick discon-
nect, non-leak type connectors and flexible hoses are provided to off-load the
sodium hydroxide solution from the tank truck.

The sodium hydroxide distribution piping is configured to perform the
following functions:

0 0ff-load the tank truck
] Recirculate the contents of the storage tanks

0 Transfer the contents of the storage tanks and sump to the 202-A Sample
Gallery transfer tanks

o Offiload the tank truck directly to the transfer tanks in the Sample
Gallery

0 Transfer the contents of the sump or storage tanks to the tank truck
or to temporary storage containers.

Stainless steel piping (ASTM A-312, Grade TP, 304L, seamless) designed and
fabricated to ANSI 31.3 is used for the sodium hydroxide for the in-plant
distribution system. Stainless steel was selected since exterior corrosion by
nitric acid fumes of carbon steel piping in the Sample Gallery is a problem.
The Storage Facility piping (outside) is mild carbon steel and is heat traced
and insulated since sodium hydroxide, 50% solution solidifies at 50°F.

Raw water flushing is provided for the distribution piping, storage tanks,
transfer tanks, and for washdown of the load-in station. A backflow preventer
is installed in the raw water supply to prevent contamination of the raw water
source. In addition, steam flushing of the storage tank piping is provided to
remove any solids buildup.

The connection of the piping from the Storage Facility (outside) to the
transfer tanks located in the 202-A Sample Gallery and subsequently to tanks
E-5, F-16, and F-18 in the process canyon consists of the following routing.

The P&0 Gallery wall and the 202-A Sample Gallery ceiling were core drilled
to permit access to the three 350 gallion mild carbon steel transfer tanks. From
the transfer tanks the sodium hydroxide piping extends east and west in the
Sample Gallery, penetrates the P40 Gallery floor, and then runs to the three acid
neutralization tanks located in the canyon. Al1l core drilling penetrations are
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grouted to prevent radioactive material leakage from areas of higher levels of
contamination to areas of lower levels of contamination.

Check valves are installed between the sodium hydroxide header 7006 and

the selector valves to prevent feedback of slightly radicactive sodium hydroxide
into the primary sodium hydroxide distribution header. The selector switch is
located in the Head-End Control Room. Position 1 of the selector switch allows
sodium hydroxide transfer from tanks 26, 27, and 28 to tanks F-16 and F-18.
Position 2 provides transfer from tanks 26, 27, and 28 to tank E-5. Position 3
provides transfer from sodium hydroxide header 7006 to tank E-5. The transfer
pump is manually started from the P&0 Gallery or the 202-A Sample Gallery.

Tank truck off-loading and other transfer/recirculation functions are
accomplished by using a centrifugal pump and manually operated valves located
in the Service Building. The pump is interlocked with liquid level detectors
located in the storage tank sump and the transfer tank containment sump. Also,
a high 1iquid level interlock is provided for the storage and transfer tanks to
prevent operation of the pump when they are filled with sodium hydroxide A
manual override of the interlock is provided in the Storage Facility service
building to allow the transfer of an over filled tank to another tank to alle-

- viate the .potential for spillage.

Control instrumentation and process monitoring functions are located in
the Dispatcher’s office, P&0 Gallery, Sample Gallery, Storage Service Building,
and the Head-end Control Room. The Dispatcher’s Office trouble alarm functions
under the following conditions:

] High 1iquid levels in the transfer and storage tanks
] L1quid‘detection in the transfer and storage tank sumps.

Located within the Storage Service Building is the instrumentation and
controls for unloading the tank truck, transfer of sodium hydroxide to the
storage and transfer tanks, and sampling and temperature control of the tanks
and exterior piping. In addition, a by-pass switch is provided to activate the
pump to transfer sodium hydroxide from any of the storage or transfer tanks if
they are over filled.

The sodium hydroxide ventilation header and ventilation piping of the
storage and transfer tanks and transfer truck are fabricated from ASTM A-312,
Trade TP, 304L seamless stainless steel. The vent header is HEPA filtered
prior to discharge to the east end of the 202-A Sample Gallery sample exhaust
duct ventilation system. The 202-A Sample Gallery duct is serviced by Ventila-
tion System 2 and the clouded area of Figure 5-28 shows the radioactive sodium
hydroxide ventilation header tie-in to the east end of the 202-A Sample Gallery

‘exhaust. _The additional effluent flow. to the sample exhaust ventilation system

from the sodium hydroxide process vessels is only 0.30% of the available east
end 202-A Sample Gallery exhaust and therefore and does not affect the perfor-
mance of the 202-A Sample Gallery ventilation system.
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5.3.3.3.3 Description of PUREX Chemicals.
o  Sodjum Hydroxide, NaOH

Sodium hydroxide is extremely caustic and may cause severe and, even
fatal, burns. Hot caustic will cause aimost instant destruction of
body tissue. All forms, even solutions as dilute as 1%, can produce
serious injury on contact. The dusts or mists of solutions, even in
dilute quantities, are irritating to the respiratory organs. These
concentrations that might damage the lungs should not be inhaled.
Sodium hydroxide is received at the PUREX Plant in railroad tank car

§ ____lots of 50 wt % solution and stored in the 211-A area; TK-20.

T:? S1ightly radfoactive contaminated sodium hydroxide (see Table 6-31a)
= is received by tank truck, stored in storage tanks TK-22, -23, -24,

f and -25. Also, transfer tanks TK-26, -27, and -28, located in the

S 202-A Sample Gallery, are used as a sodium hydroxide source for neutra-

o 1izing CRW, ZAW, and acid waste.
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6.5.4.3 50 wt % Caustic. There are two types of sodium hydroxide available

for use in the plant, i.e., uncontaminated and slightly radioactive con-
taminated. The slightly radioactive contaminated source is from primary coolant
sodium from terminated reactor programs that was converted to sodium hydroxide

at the Idaho National Engineering Laboratory (INEL). The radioactive contaminant
concentrations in the sodium hydroxide are shown in Table 6-31a.

Table 6-31.a. Radioactive Contaminant
Concentrations in Sodium Hydroxide

Contaminant Concentratfons* (uCi7ml}

—lsotope Fermi-] Hallam _SRE
Na-22 3.61 x 10-1 1.50 x 10-2
Sr-90 1.67 x 10-1
Mn-54 2.56 x 10-

Co-60 6.17 x 10~

In-65 1.10 x 10-9

Ru-106 4.85 x 10-9

Rh-106 4.85 x 10°8

Cs-134 3.88 x 10-7

Cs-137 3.35 x 10-1 3.88 x 10-4 5.85 x 10-1
Ba-137m 3.35 x 10°1 3.66 x 10-4 5.53 x 10-1

*Contaminant concentrations are 1isted to 50 wt% sodium hydroxide produced from
metallic sodium used at Fermi-1, Hallam, and the Sodium Reactor Experiment (SRE).

The uncontaminated sodium hydroxide is received by railroad tank car and
is stored in 211-A tanks. The distribution system shown in Figure 6-76, services
the process systems and the AMU area. The primary use is to neutralize acid
waste streams. The availability of the s1ightly radioactive sodium hydroxide

_for acid waste neutralization will reduce the consumption of uncontaminated

sodium hydroxide.

The slightly radioactive sodium hydroxide system consists of a storage
tank, load-in station, and distribution system. The sodium hydroxide is received
in 4,000 gallon quantities using tank trucks from INEL and is off-loaded to the
storage tanks for use in the neutralization of CRW, ZAW, and other acid wastes.
The distribution system shown in Figure 6-67a services canyon tanks E5, F16 and
F18.
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; ' ‘ Ventilation System 2.
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QISTRIBUTION SHEET
ECN 105409

To 7 ‘ from _ Page 1 of 2
PUREX Systems & Technology Date  Apqust 10, 1989
Peaject TitieWork Order EDT No.
___FQNTAMINATED SODIUM HYDRQXIDE STORAGE AND DISTRIBQTION SYSTEM ecvne 105409
o .
ame R e
. K. Bailey S6-08 . X
. 7. Boothe r3-20 X
. E. Borders $6-01 X |
, L. Brown T5-50 X |
. C. Brown ’ R3-20 X |
 T. Calapristi ' H4-52 X ‘
B, Dessaules : A4-25 X |
T. Duielow : R1-81 X i
T. Durnil T5-15 X
J. H. ET1is S5-66 K
B. Enghusen : 55-80 X
R. A. Eschenpbaun ' $5-66 %
R. 0. rox S$5-80 X
J. G. Harlow R2-01 X |
W. . Harty 55-80 X |
D. C. Hedengren $6-01 X |
ki, £. Hevland R3-12 X |
P. F. Kison $5-56 X I
J. R. Knignt R2-52 % N
E. J. Kosiancic R2-15 X j
R. A. Kulick $6-05 X |
R. J. Landon A4-5C _ X
G. J. LeBaron S5-80 X . ;
E. E. Leitz R3-02 X% |
W. £E. Hatheison ' $5-80 X i
L . Nielson A4-25 X
| 6. C. Owens | L6-59 X
D. K. Oestreich R3-02 X |

4.5000-735 (1237
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PUREX Systems & Technology Oate  August 10, 1989 |
Project TitlerWaork Qrder €07 No.
CONTAMINATED SODIUM HYDROXIDE STORAGE AND DISTRIBUTION SYSTEM
e : S ' - K EcNne 105409
el R R
H. A. Payne s5-66 . X |
P. D. Rittman N1-31 X \
E. D. Robbins $6-70 X |
D; H. Shuford $6-02 X |
L& T, Smith §1-53 X |
|4 €. Strickiand $6-05 X |
NE . Szerpruch $6-05 X !
r}h J. Thompson $6-01 X
R. £. Van der Cook 56;07 X
| R._L. talser $5-80 X
N, _Sucton RZ-58 X
R. H. Guyiaan H4-50 X
N. C. Boyter R2-52 X
L. P. Diediker T1-30 X |
S. D. Godfr'ey $5-80 X
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